The hemoglobin E syndromes.
Heterozygotes and homozygotes for HbE (beta 26, GAG-AAG, Glu-Lys) are microcytic, minimally anemic, and asymptomatic. The microcytosis is attributed to the beta thalassemic nature of the beta E gene, whereas the in vitro instability of HbE does not contribute to the phenotype. However, the compound heterozygote state HbE/beta thalassemia results in a variable, and often severe anemia, with the phenotype ranging from transfusion dependence to a complete lack of symptoms. This has been well documented in Thailand, but the basis of the interaction and the cause of the variability remains unexplained. We have studied 50 HbE/beta thalassemics from the UK and 16 from Oakland, CA and assessed the role of HbE instability. Time-course globin chain synthesis experiments have shown that instability is not an important factor in the steady state, but that at 41 degrees C newly synthesized Hb molecules are unstable. We have identified one family in which HbE interacts with pyrimidine 5' nucleotidase deficiency to cause severe anemia with Hb instability. The UK individuals, mostly of Bengali origin, have Hb's from 4.5-11 g/dl. The beta thalassemia mutation, alpha thalassemia and the Xmn 1 G gamma polymorphism do not explain this variability, but the relative and absolute amounts of HbF correlate significantly with total Hb. The Oakland individuals, mostly from Southeast Asia, show similar variation in Hb, which again is largely unexplained.